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DESCRIPTION 
ARM FOR ELASTIg^J DOLL, M ETHOD ^OR_ 
M QLD XN6 — S^HE"^RNIT^MOfjB- T HEREF OR 

5 Technical Field 

This invention relates to an arm for an elastic doll, a 
method for molding the same and a mold therefor, and more 
particularly to an arm for an elastic doll formed by insert 
molding wherein a core is embedded in a molded article or arm in 
10 a predetermined manner, a method for molding the same and a mold 
q therefor . 

Background Art 

ft— g eneral , — arms — and - log s — frrf an elastic aoirT^wi aen they 
are constructed so as to be kept bent, to thereby permit the doll 
to make a\ desired pose , so that it may exhibit increased reality. 
For this Aurpose, it has been conventionally considered that a 
core is preferably incorporated or embedded in the arms and legs. 
Actually, an arm or leg member which has a core incorporated or 
p© embedded therein is known in the art. 

However, in such an arm having a core embedded or 
incorporated Ytherein, as shown in Fig. 17, a core 4 0 is embedded 
in a molding synthetic resin material 41 for an arm as if it 
floats in the molding material, resulting it in failing to be 
25 integrated witfo the molding material 41. Thus, even when it is 
attempted to return the arm to an original straight pose thereof 
after it is bent in one direction, the core 40 selfishly carries 
out torsional rotation in the arm, to thereby cause the arm to 
make a pose of being bent in an opposite direction, resulting in 
30 the arm being hard to make a desired pose. Also, the 

conventional coreA embedded arm has another problem of causing 
the core 40 to be exposed at a distal end 40a thereof from a 
^~ — cur face of the arr 

Further, during forming of the arm by molding, the core 
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is required to be stationarily held at a predetermined position 
in a molding space defined in a mold. However, when a molding 
material is injected into the molding space, an injection 
pressure of the molding material causes movement of the core in 
the molding space, resulting in the core being displaced or 
deviated from a center of the arm molded. 

cnLionally , — techniques of — sLaLionar ily getting ffie 
core in 1^e molding space while keeping it floating in the space 
are limited to a means of fixing both ends of the core on edges 
10 of the molding space or that of securely supporting an 

intermediate\portion of the core which is arranged in the molding 

Ct space by means of a support member such as a fine wire or the 

SI A 

p like. However! the former means requires to cut the core at each 

ft end of the molded article, resulting in a mark made by the 

O cutting being left on the molded article, as disclosed in 

CSS \ 

** Japanese Patent Publication No. 16875/1991. Thus, although the 
M= means may be employed in legs of a doll wherein there is a 
k = portion which is out of sight such as a sole of each of feet 

because the portion permits the mark to be ignored, it cannot be 
ZD applied to arms because it is not desired to leave the marks on 
fingers. The latter nveans causes a mark formed by drawing the 
support member out of -the molded article after the molding to be 
left in the form of a hole on a surface of the molded article 
although the hole is small, so that the molded article is 

In order to solve the problems, techniques of fixing only 
one end of the core and rendering the other end of the core free 
would be considered. However, in order to stationarily hold the 
whole core by merely fixing only one end of the core, it is 
30 required to increase a whole size of a mold for molding the arm 
to rigidly fix the end of the core by means of a specific jig or 
the like, to thereby cause the techniques to be impractical. 
Also, an arm of a doll relatively reduced in size such as a 
dress-up doll is thin, so that, as shown in Fig. 18, a bit of 
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movement of a core 50 during a molding operation possibly causes 
the core 50 to be shifted or deviated from a central position of 
a molded article or arm 51, so that the core may be often 
dangerously exposed. Therefore, the techniques are considered to 
5 be inapplicable to insert molding of a doll arm. Thus, in the 
prior art, a doll arm reduced in size is typically formed by 
slush molding. Unfortunately, slush molding causes a cavity to 
be formed in the arm, resulting in the arm having a touch 
different from that of a leg having a core embedded therein by 

10 insert molding, so that the arm gives a user an unbalanced and 

n unnatural feeling or impression. 

*0 The present invention has been made so as to eliminate 

the foregoing disadvantage or problem of the prior art. 
Accordingly, it is an object of the present invention to provide 
an arm for an elastic doll which is capable of substantially 
preventing torsional rotation of a core in the arm. 

It is another object of the present invention to provide 
a method for forming an arm for an elastic doll which is capable 
^3 of stably holding a core at a predetermined position in the arm 
5) during a molding operation. 

It is a further object of the present invention to 
provide a mold for forming of an arm for an elastic doll, which 
mold is capable of stably holding a core at a predetermined 
position in the arm during a molding operation while being 
25 simplified in structure. 

Disclosure of Invention 

In order to solve the above-described problems of the 
prior art, in accordance with one aspect of the present 
30 invention, an arm for an elastic doll, which arm is formed of a 
molding material by molding is provided. The arm is 
characterized in that a core made of metal is arranged in the 
arm, the core being provided on a distal end thereof or a portion 
thereof positioned in proximity to the distal end with a spacer 
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having a sectional area smaller than that of the arm, the spacer 
being made of a material compatible with the molding material for 
the arm. 

It is preferable that the spacer be provided on a 
5 periphery thereof with tapered projections. 

It is preferable that the core be formed thereon with a 
detachment-preventing section for preventing detachment of the 
spacer therefrom. 

It is preferable that the core be formed at the distal 
10 end thereof with a bent section and the spacer be formed with an 

engagement hole in which the bent section is engagedly fitted - 
^ In accordance with another aspect of the present 

Ni invention, a method for molding an arm for an elastic doll is 

□ 

u, provided. The method includes the steps of forming a molding 

jS space for molding a portion of the arm extending from a shoulder 

£ thereof to a hand thereof in a mold and arranging a metal core in 

j\ the molding space so as to extend along a center of the molding 

M» space. The core is fixed at one end thereof in a proximal 

hi 

^ section of the molding space which corresponds to a proximal 

12) portion of the shoulder of the arm and the core is provided at 
the other end thereof or a portion thereof positioned in 
proximity to the other end with a spacer for keeping the core 
spaced at a predetermined interval from an inner surface of the 
molding space. The method also includes the step of injecting a 

25 molten molding material into the molding space. The spacer is 
made of a synthetic resin material which is compatible with the 
molding material and has a melting point equal to or below a 
molding temperature of the molding material. 

Also, in accordance with this aspect of the present 

30 invention, a method for molding arms for an elastic doll is 
provided. The method includes the step of forming a pair of 
molding spaces for molding portions of the arms each extending 
from a shoulder of the arm to a hand thereof in a mold including 
mold members. The molding spaces are formed opposite to each 
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other to permit proximal sections thereof which respectively 
correspond to proximal portions of the shoulders of the arms to 
face each other. The method also includes the step of arranging 
a metal core in the molding spaces so as to continuously extend 
along a center of the molding spaces. The core is provided at 
each of ends thereof or a portion thereof positioned in proximity 
to the end with a spacer for keeping the core spaced at a 
predetermined interval from an inner surface of the molding 
spaces. The method further includes the step of injecting a 
molten molding material into the molding spaces. The core is 
formed at a portion thereof positioned between the molding spaces 
with a bent section. The mold members have respective mating 
surfaces, one of which is formed thereon with projections engaged 
with the bent section of the core and opposite sides of the core 
to stationarily hold the core. The spacer is made of a synthetic 
resin material which is compatible with the molding material and 
has a melting point equal to or below a molding temperature of 
the molding material. 

In accordance with this aspect of the present invention, 
a method for molding arms for an elastic doll is also provided. 
The method includes the step of forming a pair of molding spaces 
for molding portions of the arms each extending from a shoulder 
of the arm to a hand thereof in a mold including mold members. 
The molding spaces are formed opposite to each other to permit 
proximal sections thereof which respectively correspond to 
proximal portions of the shoulders of the arms to face each 
other. The method also includes the steps of arranging a metal 
core in the molding spaces so as to continuously extend along a 
center of the molding spaces while keeping both side portions of 
the core respectively projected into the molding spaces, joining 
the mold members of the mold to each other so as to hold the core 
fixed on mating surfaces of the mold members to keep both sides 
of the core floated in the molding spaces. The method further 
includes the step of injecting a molten molding material into the 



molding spaces. 

Further, in accordance with this aspect of the present 
invention, a method for molding an arm for an elastic doll is 
provided. The method includes the step of forming a molding 
5 space for molding a portion of the arm extending from a shoulder 
of the arm to a hand thereof in a mold- The shoulder of the arm 
is provided with an engagement groove adapted to be engaged with 
a trunk of a doll. The method also includes the steps of 
arranging a metal core in the molding space so as to extend along 
10 a center of the molding space and holding the core at a 

predetermined position in the molding space by a holding means. 

™ The method further includes the step of arranging a support rod 

*0 

SJ at a site in the molding space corresponding to the engagement 

J"? groove. The support rod functions to support the core against an 

HI injection pressure of a molding material during molding of the 

Q 

x: arm. The method includes the step of injecting the molten 

■ * ■■ 

* molding material melted into the molding space. 

U It is preferable that the shoulder of the arm be provided 

^ with an engagement groove adapted to be engaged with a trunk of a 
|3p doll. The method further includes the step of arranging a 

support rod at a site in the molding space corresponding to the 
engagement groove. The support rod functions to support the core 
against an injection pressure of a molding material during 
molding of the arm. 
25 It is preferable that the method further include the 

steps of separating the mold members from each other after 
molding of the arms and removing a portion of the core exposed 
from the shoulder of each of the arms. 

In accordance with a further aspect of the present 
30 invention, a mold for insert molding of arms for an elastic doll 
is provided. The mold includes first and second split mold 
members, which are formed therein with molding spaces each having 
a configuration corresponding to a configuration of a portion of 
each of the arms extending from a shoulder of the arm to a hand 
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thereof, respectively. The molding spaces of the first and 
second split mold members are formed opposite to each other 
while being spaced at an interval from each other to permit 
proximal sections thereof which respectively correspond to 
5 proximal portions of the shoulders of the arms to face each 
other. The first and second split mold members have mating 
surfaces. The mold also includes a fixing means for fixing a 
metal core for connecting both arms to each other. The fixing 
means is formed on the mating surfaces between the molding 
10 spaces. 

It is preferable that the fixing means be constituted by 
a recess for receiving the core therein and constructed so as to 
fix the core at three points. 

It is preferable that the core have a bent section 
arranged between the molding spaces of each of the first and 
■P second split mold members, and the fixing means include a 

projection provided on one of the first and second split mold 
members so as to be engaged with the bent section of the core. 
Q It is preferable that the fixing means ' further include a 

H) pair of second projections arranged at each of a plurality of 

positions on the one of the first and second split mold members, 
wherein each pair of the second projections are arranged to 
interposingly hold opposite sides of the core therebetween. 

It is preferable that each of the arms be provided at the 
25 shoulder thereof with an engagement groove adapted to be engaged 
with a trunk of a doll, and the mold further include a support 
rod for supporting the core against an injection pressure of a 
molding material during molding of the arms, wherein the support 
rod is arranged at a site in each of the molding spaces 
30 corresponding to the engagement groove. 

It is preferable that the mating surface of one of the 
first and second split mold members be provided 4 thereon with a 
temporary holding means for temporarily holding the core thereon. 
It is preferable that the mold further include a pin 
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member for forcing out the core from the molding spaces after 
molding of the arms, which pin member is arranged so as to be 
permitted to retractably project from the mating surface of one 
of the first and second split mold members . 

5 

Brief Description of Drawings 

Figs. 1A and IB each show a mold for insert molding which 
is used for forming an arm for an elastic doll according to the 
present invention by way of example, wherein Fig. 1A is a plan 
10 view showing one of split mold members and Fig. IB is a side 
elevation view in section showing the mold; 

Fig. 2 is a perspective view showing an end of a core 
having a spacer mounted thereon; 
M= Fig. 3 is a sectional view showing a portion of the mold 

|S| having the spacer arranged therein; 

=P Figs. 4A to 4C are sectional views each showing a 

s 

detachment preventing section for preventing detachment of the 
J"* spacer from the core; 

y3 Fig. 5 is a front elevation view showing an embodiment of 

2*6 an arm for an elastic doll according to the present invention; 

Fig. 6 is a plan view showing one of split mold members 
of a mold for insert molding which is used in another embodiment 
of a molding method according to the present invention; 

Fig. 7 is a fragmentary enlarged plan view of the split 
2 5 mold member shown in Fig. 6; 

Fig. 8A is a side elevation view in section showing the 
mold of Fig. 6 which is kept closed; 

Fig. 8B is a fragmentary enlarged sectional view showing 
a core fixing section of the mold of Fig. 8A closed; 
30 Fig. 9 is a front elevation view showing an article 

formed by molding using the mold shown in Fig. 6; 

Fig. 10 is a plan view showing one of split mold members 
in which a core is fixed in another manner; 

Fig. 11 is a front elevation view showing another example 
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of a core which is constituted by a metal core member and 
spacers; 

Fig. 12 is an enlarged exploded perspective view showing 
a part of the core of Fig. 11; 

Fig. 13 is an enlarged vertical sectional view of the 
core member and spacer shown in Fig. 11; 

Fig. 14 is a perspective view showing a mold for molding 
arms for an elastic doll according to the present invention; 

Fig. 15 is a perspective view of the mold shown in Fig. 
14 which has a core set therein; 

Fig. 16A is a schematic view showing an article as molded 
by the mold of Fig. 14; 

Fig. 16B is a schematic view of the molded article shown 
in Fig. 16A from which an excessive portion of the core is 
removed by cutting; 

Fig. 17 is a schematic view showing a core incorporated 
in a conventional molded article; and 

Fig. 18 is a schematic view showing a core incorporated 
in another conventional molded article. 

Best Modes for Carrying Out Invention 

Now, the present invention will be described in 
connection with embodiments thereof with reference to the 
accompanying drawings . 

Referring first to Figs. 1A to 5, an embodiment of each 
of an arm for an elastic doll and a method for forming the same 
according to the present invention are illustrated. Figs. 1A and 
IB show a mold for insert molding which is used for molding an 
arm for an elastic doll according to the present invention by way 
of example. 

A mold generally designated by reference numeral 1 
includes split mold members 2 and 3 separatably joinable to each 
other. The mold members 2 and 3 are formed therein with a 
molding space 4a and a molding space 4b so as to form a pair in 



cooperation with each other, respectively. The molding spaces 4a 
and 4b are formed so as to be substantially symmetric and 
constructed so as to cooperate with each other to form an arm 
therein by molding. The mold members 2 and 3 are matedly joined 
5 to each other, so that a molten synthetic resin material is 

injected into the mold 1 through an injection port 6 of the mold 
1, resulting in an arm being formed by molding. 

The mold 1 is formed with a gate section 9 in a manner to 
be contiguous to the injection port 6. Also, the gate section 9 
10 is formed so as to be open to a portion of each of the molding 

spaces 4a and 4b which corresponds to a shoulder of the arm to be 

□ 

j3 molded. Such arrangement of the injection port 6 and gate 

section 9 permits resin fed through the injection port 6 to be 

Q 

injected from the gate section 9 into the molding spaces 4a and 
=p N rho split mold mcmbor^J and _X J^a w* utdLiiiq buf ^ac es 




defined art: a position thereof between the molding spaces 4a and 
4b, respectively. The mating surfaces are each formed with a 
recess 5a. \ The recesses 5a cooperate with each other to act as a 
J@ fixing means for stationarily holding one end 10a of a metal core 
10 pro jected\ from the molding spaces 4a and 4b therein. For this 
purpose, the recesses 5a are formed to have a size which permits 
the core 10 toy be closely fitted therein. Thus, when the mold 
member 2 is jointed to the mold member 3, the one end 10a of the 
25 core 10 which is positioned on the mold member 2 is fitted in the 
recesses 5a of tjpe mold members 2 and 3 while being pressedly 

Now, molding of an arm for an elastic doll by means of 
the mold 1 constructed as described above will be described. 
30 First, the metal core 10 is arranged on the mold member 2. The 
core 10 is made of metal such as iron or the like and has a 
spacer 13 provided on a portion thereof in proximity to a distal 
end 10b thereof, as shown in Fig. 2. The spacer 13 is made of a 
resin material and formed to have a cannonball-like shape. The 
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spacer 13 is formed at a central portion thereof with a hole 14 
into which the distal end 10b of the core 10 is inserted. Also, 
the spacer 13 is formed on a peripheral surface thereof with a 
plurality of tapered projections 15 in a manner to extend 
5 therefrom in a radial direction perpendicular to the hole 14. 
The projections 15 are each preferably formed at a distal end 
thereof to have a diameter of about 0.1 mm to 1 mm. The core . 10, 
as shown in Fig. 4A, is formed at the distal end thereof with 
detachment-preventing sections 18 which act to prevent the spacer 
10 13 from being detached from the core 10. A plurality of such 
detachment-preventing sections 18 are preferably arranged at 

O 

predetermined intervals on a peripheral surface of the core 10, 
to thereby act also as a rotation-preventing means which prevents 




the spacer 13 from rotating around the core 10. The detachment- 

S3 preventing section 18 may be formed to have a f rust-conical shape 
u 

£ as shown in Fig. 4B. Alternatively, the detachment-preventing 
f., section 18 may be configured so as to project from the spacer 13 
as shown in Fig. 4C. Further, the detachment-preventing section 
v and the rotation-preventing means may be formed separately. 

icer 13 is made o£ -a^-&yiithetic jn^&jr^u-mat erial whic ^ 
'is compatible with the molding material injected into the molding 
Spaces 4a and 4b and has a melting point equal to or below a 
molding temperature of the molding material injected into the 
molding spaces \4a and 4b. For example, in the illustrated 
25 embodiment, the i&olding material injected into the molding spaces 
4a and 4b may be av thermoplastic elastomer which has a melting 
point of between 105)°C and 170°C, whereas the spacer 13 may be 
made of polyethyleneNwhich has a melting point between 100 °C and 
130°C. A temperature \lif f erence between a molding temperature of 
30 the molding material anol a melting point of the spacer may be 

between 0°C and 100°C. Alternatively, the spacer 13 may be made 
of soft or flexible synthetic resin such as an elastomer, a 
material designated by EverHex (trademark), PVC or the like 
which is of the same type as \he molding material. Of course, a 
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variety of elas<tomers such as an olefin elastomer, an urethane 
elastomer and the\like may each be used as the molding material. 
A different moldings, material and a different material for the 
spacer may be used. \Lt is of course that this leads to a 
5 variation in the molding temperature and melting point. 

Then, when the moid member 3 is superposed on the mold 
member 2 alignedly or whiles being aligned with each other, the 
one end 10a of the core 10 iss closely fitted in the recesses 5a 
of the mold members 2 and 3, soy that the core 10 may be 

10 stationarily held at a center inN^he molding spaces 4a and 4b. 

n Also, the other end 10b of the cores 10 is likewise held at a 

CIST \^ 

*0 center in the molding spaces 4a and ^b because the projections 15 
P are abutted at a distal end thereof against an inner surface of 

^ the mo4rd-dny bpaees — 4-a—arrrcr 4b (see t i~cp — 3- 

El Then, molten resin 16 is injected through the injection 

J 5 port 6 (Fig. 1A) into the molding spaces 4a and 4b. The resin is 

5 

H= injected from the gate section 9, so that the molding spaces 4a 
and 4b may be filled with the resin. At this time, the core 10 

~J3 has a pressure under which the resin is injected applied thereto 

TO in various directions. However, the core 10 is stably held in 

the molding spaces 4a and 4b because the one end 10a of the core 
10 is firmly held in the recesses 5a of the mold members 2 and 3 
and the other end 10b of the core 10 is held in the molding 
spaces 4a and 4b while being spaced at a predetermined interval 

25 from the inner surface of the molding spaces 4a and 4b by the 
spacer 13. This permits the core 10 to be firmly held at a 
predetermined position in the molding spaces without moving 
therein during the molding operation. 

After the molding material is thus filled in the molding 

30 spaces 4a and 4b, the mold member 2 is separated from the mold 

member 3, resulting in such a molded article or arm 17A as shown 
in Fig. 5 being removed therefrom. 

The material for the spacer 13 has a melting point equal 
to or below a molding temperature of the molding material, so 
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that injection of the molding material into the molding spaces 
permits the spacer 13 to be melted gradually from the projections 
15. However, the spacer 13 is prevented from being 
instantaneously increased in temperature to a melting point 
5 thereof. Melting of the spacer 13 is started after the molding 

spaces 4a and 4b are filled with the molding material. Thus, the 
spacer 13 sufficiently prevents the core 10 from moving during 
the molding and starts to be melted by the molding material after 
the molding material is filled in the molding spaces 4a and 4b. 

10 Further, the spacer 13 is compatible with the molding material, 
so that both may be integrally combined together. The 

J? projections 15 are each tapered at the distal end thereof, so 

Nl that the distal end of each of the projections 15 may be rapidly 

Q 

melted, to thereby be integral with the molding material. This, 
when the molded arm 17A is removed from the mold members 2 and 3, 
prevents the distal end of each of the projections 15 from being 
exposed or causing a surface of the molded arm 17A to give an 
observer or user an unnatural or strange feeling or impression. 

— bhc molded article — 3r 7A LhUb ubLaincd pcrmit ^^the 
core 10 \:o extend at the one end 10a thereof to a shoulder of the 
arm and to\be integrated at the other end 10b thereof with the 
spacer 13 by\melting; so that torsional rotation of the core 10 
with respect tso the spacer 13 may be substantially prevented even 
when the moldecK article 17A is repeatedly bent at an elbow joint. 
25 In addition, the Ndetachment-preventing section or sections 18 
effectively prevent the core 10 from being detached from the 
spacer 13, not to ba externally exposed, resulting it in ensuring 
that a user safely errgoys the doll. Further, the detachment- 
preventing section or kections 18 permit the core 10 and spacer 
30 13 to be integrated witlX each other, to thereby more effectively 
prevent torsional rotation, of the core 10 with respect to the 
spacer 13, so that the arm u7A may be readily formed into any 
desired configuration. Wher\the detachment-preventing section or 
sections 18 are constructed s© as to act also as the rotation- 
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preventing mo^ng t — intPryrnLion - teiiween t.hp core 

The term "compatible" used herein means not only 
properties that the molding material and the material for the 
5 spacer are fully melted together, to thereby be integral with 
each other, but properties that both are partially melted 
together to a degree sufficient to exhibit some integrity . 

Further, it is not necessarily required that the spacer 
be provided at the distal end of the core. It may be arranged in 
10 proximity to the distal end. 

Referring now to Figs. 6 to 9 , a method for molding a 
pair of left and right arms for an elastic doll is illustrated. 
A mold 1 used in the method is splittable into mold members 2 and 
3. One mold member 2, as shown in Fig. 6, is formed therein with 
a pair of molding spaces 4a each constructed so as to permit a 
portion of each of arms for an elastic doll extending between a 
shoulder of the arm and a hand thereof to be molded therein. The 
La, molding spaces 4a and 4a are arranged opposite to each other 
fU while keeping proximal sections thereof which correspond to 
2^ proximal portions of the shoulders of the arms facing each other. 

Gate sections 9 through which a molding material is injected into 
the molding spaces 4a and 4a are each formed at a site 22 in a 
respective one of the molding spaces 4a and 4a corresponding to 
an expanded projection formed at a proximal end of the shoulder 
25 of each of the arms. 

For molding the arms, a core 10 made of metal and formed 
to have a laterally symmetric configuration is arranged in the 
molding spaces 4a and 4a in a manner to extend along a center of 
the molding spaces 4a and 4a. The core 10 is provided at both 
30 ends 10b and 10b thereof or portions thereof in proximity thereto 
with spacers 13 for holding the core 10 so as to keep it spaced 
at a predetermined interval from an inner surface of each of the 
molding spaces 4a and 4a. The core 10 is formed at a portion 
thereof positioned between the molding spaces 4a and 4a with a 



s 

S 



-14- 



□ 

"Sj. 
P 5 * 



bent section 19. The spacer 13 is made of a synthetic resin 
material which is compatible with a molding material and has a 
melting point equal to or below a molding temperature of the 
molding material as in the embodiment described above. The core 
5 10 is provided with detachment-preventing sections in 

substantially the same manner as shown in Figs. 2 and 4A to 4C. 

The mold member 2 has a mating surface having a first 
projection 20 and two pairs of second projections 21 and 21 
formed thereon so as to act as a fixing means for fixing the core 
10 10 between the molding spaces 4a and 4a. The first projection 20 
arranged at a central position between the molding spaces 4a and 
4a is formed to have a size which permits the projection to be 
engagedly fitted in the bent section 19 of the core 10. Each 
pair of the second projections 21 and 21 arranged on each of both 
sides of the first projection 20 are positioned so as to be 
engaged with the core 10 on both sides of the core 10 opposite to 
each other while interposing the core 10 therebetween. 
Engagement of the central first projection 20 with the bent 
section 19 of the core 10 prevents the core 10 from moving in 
^ directions indicated at arrows P in Fig. 6 and the second 
^ projections 21 and 21 on both sides prevent the core 10 from 

moving in directions indicated at arrows Q. Also, the central 
bent section 19 of the core 10 prevents the core 10 from rotating 
in directions of arrows R in Fig. 6. This results in the core 10 
25 being fixedly held at a predetermined position in the mold 1. 

Also, the molding spaces 4a each have a site 23 arranged 
in correspondence to an engagement groove of the shoulder of each 
of the arms. The molding spaces 4a are each provided at a 
portion thereof somewhat below a center of the site 23 with a 
3 0 support rod 2 4 for supporting the core 10 in a drawable manner, 
as best seen in Fig. 7. 

After the core 10 is fixedly arranged in the mold member 
2, the mold members 2 and 3 are joined together as shown in Fig. 
8A. At this time, the second projections 21 and 21 and the core 
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10 are joined to or engaged with each other as shown in Fig. 8B. 
(Engagement between the core 10 and the first projection 20 is 
carried out in substantially the same manner.) Then, a molding 
material (molten resin) 16 is injected from an injection port 6 
into the molding spaces 4 in substantially the same way as in the 
embodiment described above. An injection pressure of the molding 
material is applied directly to a section of the core 10 
corresponding to a shoulder of each of arms to be molded, to 
thereby be increased, so that the core 10 is downwardly forced on 
the plane of each of Figs. 6 and 7. In this instance, the core 
10 is supported from the side opposite to the direction of 
injection or upwardly by the support rod 24, resulting in 
stability of the core 10 being further enhanced. Likewise, the 
injection pressure of the resin is applied to the core 10 in the 
molding spaces 4 in various directions. However, a central 
region of a portion of the core 10 outwardly projected from the 
molding spaces 4 is firmly held by the first and second 
projections 20 and 21 arranged on the mating surfaces of the mold 
members 2 and 3. Also, the ends 10b of the core 10 are held by 
the spacers 13 so as to be spaced at a predetermined interval 
from the inner surface of the molding spaces 4, so that the whole 
core 10 may be stably supported without moving in the molding 
spaces 4 . 

i-hf=> molding material j s ^harg^ri — ttTFo rhe rirrr^djjvj^ 
spaces, the mold members 2 and 3 are separated from each other 
and the support rods 24 is drawn out of the molding spaces 4, so 
that molded Articles (arms) 17B may be taken out of the mold 
members 2 and v. The core 10 is removed at an exposed portion 
10A thereof by Cutting. The molded article 17B is formed at an 
engagement groove\25 with a hole 26 by drawing out the support 
rod 24 from the moYded article. The engagement groove 25 is 
adapted to be engagedly fitted in a hole (not shown) on a side of 
a trunk of a doll together with an expanded projection 27. This 
keeps the hole 26 froim being externally exposed when the molded 



-16- 



-m-nr----3r-s ^attac herl ^ " hhQ trnnV, — Lo Lharc i b y-prevent a d^tre^^l oration _ 
i t i H[TpPfrranr p of th° f ^ rr^ — a nd theie£e> fe the"^oTI . 

In the method of the illustrated embodiment, the material 
for the spacers 13 has a melting point equal to or below a 
5 molding temperature of the molding material and compatible with 
the molding material, so that both may be rendered integral with 
each other. This prevents the projections 15 from being exposed 
at the distal end thereof from a surface of the molded article or 
arm 17B and the distal end of each of the projections 15 from 
10 giving a user an unnatural or strange feeling or impression. 

Also, when the spacer 13 is kept fixed on the core 10, the core 
W 10 is integrated with the spacer 13 and a skin/flesh member 
Sj constituted by the molding material, so that repeating of bending 
H of the molded article or arm 17B does not cause torsional 

IB rotation of the core 10. This permits the molded arm to be 

o 

_f= formed to have any desired configuration and prevents the core 10 

a from being detached from the spacer 13, to thereby be externally 

Mb 

iU exposed, resulting in it ensuring that a user may safely enjoy 
HJ the doll. 

2g The support rods 2 4 function to prevent the core 10 from 

^ being moved by an injection pressure of the molding material. 

Thus, it is not necessarily required that the support rods 2 4 be 
arranged together with the first and second projections 20 and 21 
and the spacers 13 as described above. Also, it is merely 

25 required that the core 10 be held at a predetermined position in 
the molding spaces 4 using any suitable means. Likewise, when 
the core 10 is held by a combination of the first and second 
projections 20 and 21 with the spacers 13, the support rods 24 
are not necessarily required. Nevertheless, arrangement of the 

30 support rods 24 ensures more effective holding of the metal core 
10 in the molding spaces. 

Referring now to Fig. 10, a modification of a fixing 
means for securely holding the core 10 in the molding spaces is 
illustrated. The modification may be so constructed that a core 
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10 is provided with a plurality of bent sections 19 and 
correspondingly a mold member 2 is provided with a plurality of 
first projections 20. The bent portions 19 are each not 
necessarily limited to an arcuate configuration as shown in Fig. 

5 10. For example, the bent portions 19 may each be formed to have 
any other suitable configuration such as a shape as shown in Fig. 

11 described hereinafter, a V-shape, a U-shape, a sharp-cornered 
U-shape or the like. 

Referring now to Figs. 11 to 13, another modification of 

10 the core and spacers is illustrated. A core 10 of the 

illustrated modification is made of metal and formed at a central 

Q portion thereof with a bent section 19 of a modified V-shape 

N which permits a front side of the core and a rear side thereof to 

2 be readily discriminated from each other. Also, the core 10 is 

if) provided on each of both distal ends thereof with a bent section 
O 

jj£ 28 of an arcuate shape, as shown in Figs. 12 and 13. 
]\ Alternatively, the bent sections 2 8 may each be formed to have a 
V-shape, a sharp-cornered U-shape or the like. 

5 ? The spacers 13, as shown in Figs. 12 and 13, are each 

'43 

2]3 formed to have a substantially cylindrical or columnar shape. 

^ Also, the spacer 13 is formed with a groove 29 which has a width 
substantially equal to a diameter of the core 10 and is open to a 
front side surface of the spacer 13, a rear side surface thereof 
and an upper surface thereof, so that the spacer 13 may include a 

25 front lower wall 30 positioned below the groove 29 and a rear 

upper wall 31 positioned behind the groove 29. The front lower 
wall 30 of the spacer 13 is formed with an engagement hole 33. 
Also, the groove 2 9 is formed to be open to the rear side surface 
of the spacer in a manner to permit the rear upper wall 31 to be 

30 divided into an upper section 31a and a lower section 31b 

vertically spaced from each other. The groove 2 9 is provided on 
each of both lateral inner surfaces thereof with a projection 32 
of a triangular shape in section. An interval between both 
projections 32 is defined to be smaller than a diameter of the 
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core 10. Also, the spacer 13 is provided on an outer peripheral 
surface thereof with four projections 15 in a manner to radially 
extend therefrom. Thus, the projections 15 include two front and 
rear projections opposite to each other and two lateral 
5 projections opposite to each other. The projections 15 are not 
arranged at the same level or height on the peripheral surface. 
However, the projections 15 permit the spacer 13 in the 
illustrated modification to exhibit the same interval holding 
function as the spacer 13 described above with reference to Fig. 
10 2. Also, the front and rear projections 15 are positioned on a 
diagonal line, to thereby prevent the core 10 from moving back 

SI &7_-— ^> Taunting of the tTTus-constructed spacer 13 oTr~e^ii__Q£_JJie- 
2 distal ends^fv.the core 10 is carried out by inserting the bent 
i3 section 28 formed^t the distal end. of the core 10 into the 

groove 2 9 from a front^aide of the groove 2 9 and then rotating 

f the spacer 13 to engagedly i^it a distal end of the bent section 

\. 

M= 2 8 in the engagement hole 33 of is^ie front lower wall 30 and abut 
fU 

[z a portion of the core 10 above the bent, section 28 against the 



rear upper*^mii— — beyond — tlTe pro jeC Liuns \32. 

After the spacer 13 is thus mounted on the core 10 , the 
distal end of the bent section 28 of the core 10 is kept fitted 
in the engagement hole 33, to thereby substantially prevent the 
core 10 from being detached from the spacer 13. Also, a straight 

25 portion of the core 10 right above the bent section 28 is held 
between the rear upper wall 31 of the spacer 13 and the 
projections 32, to thereby substantially prevent or restrain the 
spacer 13 from rotating in a direction opposite to that in which 
the spacer 13 is mounted on the core 10. This prevents the 

30 spacer 13 from being detached from the core 10 due to application 
of an injection pressure of the molding material to the core 10 
during a molding operation. 

The core 10 of the illustrated modification constructed 
as described above is bent at the distal end thereof as indicated 
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by reference numeral 28. Such arrangement of the bent section 28 
at the distal end effectively restrains the distal end of the 
core 10 from being projected from the molding material after 
molding of the arm. Even if it is projected therefrom, it is 
5 highly safe to the human body as compared with the case that the 
distal end is straightly projected. 

Also, the spacer 13 is formed with the groove and holes, 
to thereby be highly increased in surface area. This permits an 
increase in contact surface between the molding material and the 

10 spacer. 13 when the molding material is injected into the molding 
space during the molding operation, so that both may be melted 

^ with each other, to' thereby be readily integrated with each 

SI other. 

o 

Referring now to Figs. 14 to 16B, another embodiment of a 

i§ method for molding arms for an elastic doll according to the 
Q 

j; present invention and a mold used in the method are illustrated. 
* In Fig. 14, reference numeral 1 designates a mold for insert 

l& molding (hereinafter referred to as "mold"). The mold is used 
^Jf for molding arms for an elastic doll. 

ZQ The mold 1 is constituted by first and second split mold 

members or a fixed mold member 2 and a movable mold member 3. 
The fixed mold member 2 is symmetrically formed with a pair of 
molding spaces 4a and 4a and correspondingly the movable mold 
member 3 is symmetrically formed with a pair of molding spaces 4b 
2 5 and 4b. The fixed mold member 2 and movable mold member 3 are 
joined to each other and then a molten synthetic resin material 
is injected through an injection port 6 into the molding spaces, 
to thereby form arms. The molding spaces 4a and 4a are so formed 
that proximal sections thereof corresponding to proximal portions 
30 of the arms are arranged opposite to each other while being 
spaced at a predetermined interval from each other. This is 
likewise true of the molding spaces 4b and 4b. 

^■t ie fixed mo ld m^mhfHf — 2 and mgva-blo mold member — 3 — have 
"^•Hng sp rfappc uTh-ir^h — ar;e — f - ormcd thereon with groov e s — — a n*i 
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of a substantially\v-shape between the molding spaces 4a and 
between the molding spaces 4b, respectively* The grooves 5a and 
5b each act as a fixing\means for fixing a fixed portion 10A of a 
central region of a metal\ore 10 projected from the molding 
5 spaces 4a, 4a and 4b, 4b. For this purpose, the grooves 5a and 

5b are each formed to have a sx^e which permits the core 10 to be 
closely or tightly fitted thereinK so that when the movable mold 
member 3 is joined to the fixed mola\member 2, the core 10 
positioned on the fixed mold member 2 inay be received in the 
10 grooves 5a and 5b, to thereby be firmly n^ld between the fixed 
mold Ttieutbei 2 and the miwabl o mo ld m o mhoj 

The fixed mold member 2 is formed thereon with a 
plurality of pairs of temporary holding projections 21, which are 

arranged along the groove 5a and in proximity thereto. Also, 

y i 

1Q each pair of the temporary holding projections 21 are arranged in 
n " a manner to interpose the groove 5a. The temporary holding 
H projections 21 function to temporarily hold the metal core 10 

which is kept fitted in the groove 5a of the fixed mold member 2. 
*Q The movable mold member 3 is provided thereon with recesses 21a 
207 in a manner to positionally correspond to the temporary holding 
projections 21. 

Also, the fixed mold member 2 is provided on the mating 
surface thereof with pin members 12 in a manner to be projectable 
and retractable with respect to the groove 5a. The pin members 
25 12 function to force out the metal core 10 therefrom after 

molding of the arms. In Figs. 14 and 15, reference numeral 7 
designates a sprue section, 8 is a runner section and 9 is a gate 
section . 

Now, molding of arms for an elastic doll by the mold 1 of 
30 the illustrated embodiment thus constructed will be described. 

First, the metal core 10 for both arms is arranged on the fixed 
mold member 2. The core 10 is made of metal such as iron or the 
like and formed so as to project into both molding spaces 4a and 
4a. Also, the core 10, as described above, has the central fixed 
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portion 10A bent into a V-shape. The fixed portion 10A of the 
core 10, as shown in Fig. 15 f is inserted between the temporary 
holding projections 21 of the fixed mold member 2 and fitted in 
the groove 5a, to thereby be temporarily held on the fixed mold 
5 member 2. This permits the both sides of the core 10 to be held 
at a central portion in the molding spaces 4a while horizontally 
extending therein. The core 10 is formed to have a length which 
prevents distal ends 10b of the core 10 from excessively 
approaching inner surfaces of the molding spaces 4a and 4a. The 
10 distal ends 10b of the core 10 may be folded back. 

Then, the movable mold member 3 is joined to the fixed 
M mold member 2 in a manner to be superposed thereon, so that the 
Sj fixed portion 10A of the core 10 is closely fitted in the grooves 
H 5a and 5b of the fixed mold member 2 and movable mold member 3. 
IJt In this instance, the core 10 is prevented from being rotated 
j~ about the fixed portion 10A because the fixed portion 10A of the 
s core 10 is formed to have a V-shape. This permits the core 10 to 

be horizontally firmly held in the mold. 

Then, a molten synthetic resin material is injected 
through the injection port 6 into the molding spaces 4a and 4b. 
^ The resin is fed through the sprue section 7 and runner section 8 
and then injected from the gate section 9 into the molding spaces 
4a and 4b. This permits the molding spaces 4a and 4b to be 
filled with the resin. At this time, the core 10 has an 
25 injection pressure of the resin applied thereto in various 

directions. However, the fixed portion 10A of the core 10 is 
firmly held or fixed as described above, resulting in the core 10 
being prevented from moving in the molding spaces 4a and 4b. The 
synthetic resin material is soft or flexible synthetic resin such 
30 as an elastomer, a material designated by Everflex (trademark), 
PVC or the like. 

After the molding spaces 4a and 4b are thus filled with 
the resin material, the movable mold member 3 is separated from 
the fixed mold member 2 and then the pin members 12 are projected 
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therefrom, resulting in the core 10 being forced out of the fixed 
mold member 2 and concurrently molded articles or molded arms 17C 
and 17C being removed therefrom while being connected with each 
other through the core 10 , as shown in Fig, 16A. After the 
removal is thus carried out, the central portion 10A of the core 
(a portion of the core exposed from the molded articles) which is 
unnecessary is cleared from the molded articles by cutting, 
resulting in the molded arms 17C and 17C being separated from 
each other. 

^^s— iTTT^K^^j arm f= 7 1 7C hnv n i hp mr p 10 nece«-SH£t-&ily 

kept embedded therein while being arranged at a central position 
therein, resuming in production of a defective in which the core 
is shifted or deviated from the central position in the molded 
article being minimized, so that yields in the manufacturing may 
be improved. The molded arms each have the core 10 embedded 
therein, to thereby beNkept bent once it is bent, resulting in it 
exhibiting good reality and ensuring safety during handling 
thereof because the core is\ fixed at a central position therein. 

The fixed portion 10A\of the core 10 is merely required 
to be supported at at least thr^e points on the mating surfaces 
of the fixed mold member 2 and moVable mold member 3. Thus, the 
grooves 5a and 5b are each merely required to be so formed that 
portions S and T thereof positioned irkproximity to the molding 
spaces 4a, 4b and a central bent portion\U thereof may be tightly 
contacted with the core 10. The remaining\part of each of the 
grooves 5a and 5b may be formed so as to perhiit the core 10 to be 
loosely fitted therein. \ 

In relation to the above, the fixing meahs is not limited 
to a structure in the form of a groove like the grooves 5a and 
5b. For example, the fixing means may be constructed in such a 
manner that the mating surface of each of the fixed mtold member 2 
and movable mold member 3 is formed with recesses, in which 
projections (not shown) for supporting the core at three V)ints 




Also, in the illustrated embodiment, the molding spaces 
in the mold are formed to be identical and symmetric with each 
other. However, the molding spaces are not necessarily required 
to be identical with each other. Also, the fixed section 10A of 
5 the core 10 is not limited to a V-shape. It may be formed to 

have any other suitable shape such as a U-shape, a W-shape or the 
like . 

As can be seen form the foregoing, the arm for an elastic 
doll of the present invention is so constructed that the metal 

10 core is provided at the distal end thereof with the spacer having 
a sectional area smaller than that of the arm. Such construction 

^ permits the core to be arranged at a central position in the arm 
and prevents torsional rotation of the core in the arm and 

□ 

M, external exposure of the spacer. Also, the spacer is made of a 

iS material which is compatible with the molding material for the 

£ arm, so that both materials may be integrated with each other 

? during molding of the arm. This prevents the molded arm from 

— — 

H- giving a user an abnormal or unnatural feeling or impression when 

nil 

the user touches it, resulting in it giving a natural touch. 

XO In one embodiment of the present invention, as described 

above, the spacer is provided on the peripheral surface thereof 
with the tapered projections. Such construction facilitates not 
only flowing of the molding material in the molding spaces during 
the molding operation but melting of the projections on the 

25 spacer. 

Also, in one embodiment of the present invention, the 
core is provided with the detachment-preventing element for the 
spacer. Such construction permits the core and spacer to be 
rendered integral with each other, resulting in torsional 
30 rotation of the core with respect to the spacer being 

substantially prevented, so that the molded arm may take a 
desired configuration and ensure safety in handling thereof. 

In one embodiment of the present invention, the core is 
bent at the distal end, to thereby minimize projection of the 
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core from the molding material after molding of the arm. Also, 
it is highly increased in safety as compared with a core that a 
distal end thereof is formed to be straight, even if it is 
outwardly projected from the molding material. The spacer is 
5 formed with the engagement hole in which the bent section of the 
core is engagedly fitted, to thereby be highly increased in 
surface area. Such construction permits a contact surface 
between the molding material and the spacer to be increased when 
the molding material is injected into the molding spaces during 
10 the molding operation, so that the material for the spacer and 

the molding material may be melted together, to thereby be 
Q readily integrated with each other. Further, the distal end of 
Sj the core is bent, to thereby prevent the spacer from being 
p detached from the core by an injection pressure of the molding 

IB material applied thereto during the molding operation. 

Q 

'pS In the method for molding an arm for an elastic doll 

s according to the present invention, the metal core is fixed at 

Ll one end thereof on the proximal section of the molding space in 
nj the mold which correspond to the proximal portion of the shoulder 
of the arm. Also, the core is so arranged that the other end 

3 s 

^ thereof or the portion thereof in proximity to the other end is 

kept spaced at a predetermined interval from the inner surface of 
the molding space. Such construction permits the core to be held 
at a predetermined position in the molding space while preventing 

25 the core from moving during the molding operation. Also, the 
material for the spacer is synthetic resin which is compatible 
with the molding material and has a melting point equal to or 
below a molding temperature of the molding material. This 
permits both materials to be integrated with each other, to 

30 thereby prevent the projections on the spacer from being exposed 
at the distal end thereof from a surface of the molded article 
and the distal end of each of the projections from giving a user 
an unnatural or strange feeling or impression. Also, the molded 
arm is solid and free from any cavity and has the same touch as 
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that of a leg member having the core embedded therein, to thereby 
be prevented from giving a user an abnormal or strange feeling or 
impression. Further, the arm as well as a leg may be made by 
insert molding, to thereby eliminate imbalance or difference in 
5 texture or touch between the arm and the leg. 

In the method for molding arms for an elastic doll 
according to the present invention, a pair of left and right arms 
can be concurrently molded. Also, in the method, the single 
continuous core is arranged in a pair of the molding spaces, so 
10 that the core including the bent section may be securely held by 
the projections of the mold formed between the molding spaces. 

□ 

This permits a portion of the core positioned on a shoulder side 

N of each of the arms to be stationarily held and an end of the 

Q. 

fcA core on a hand side of the arm to be held at a predetermined 
i§ position in the molding spaces by the spacer, so that the arms 
«p for an elastic doll in which the core is kept from being deviated 
^ may be molded. Further, the core is removed at an exposed 

portion thereof after the molding operation, so that the arms for 

fy 

!f% * an elastic doll which have the core appropriately embedded 
2® therein and exhibit stable quality may be manufactured. 

In the method for molding an arm for an elastic doll 
according to the present invention, molding is carried, out while 
the metal core is positively and firmly held to keep both sides 
of the core floated in the molding spaces. The core for a pair 
25 of arms is constituted by a single core, to thereby obviate the 
necessity of supporting a plurality of cores in the respective 
molding spaces, resulting in production efficiency being 
increased . 

In the method for molding an arm for an elastic doll 
30 according to the present invention, the holding means is arranged 
so as to hold the metal core along a center in the molding space 
and the support rod for supporting the core against an injection 
pressure of the molding material during the molding operation is 
arranged at the site in the molding space corresponding to the 
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engagement groove provided at the shoulder of the arm. Thus, 
when the molding material is injected through the site in the 
molding space corresponding to the shoulder of the arm into the 
molding space, an injection pressure of the molding material is 
5 initially substantially applied to a portion of the core 

positionally corresponding to the shoulder. However, the core is 
supported by the support rod on a side opposite to that on which 
the pressure is applied thereto, so that it may be stably held 
without moving in the molding space. Also, after the support rod 
10 is drawn out of the engagement groove of the molded arm, a hole 
is left in the groove. However, the hole cannot be externally 
observed, because connection of the arm to a trunk of a doll 
permits the engagement groove to be out of sight. This prevents 
EI a deterioration in appearance of the arm. 

B§ The mold for insert molding of an arm for an elastic doll 

S3. 

sp according to the present invention is so constructed that the 

first split mold member (fixed mold member) and second split mold 
h& member (movable mold member) are each formed therein with molding 
3 5 spaces each having a configuration corresponding to a 
293 configuration of a portion of each of a pair of left and right 
arms extending from a shoulder of the arm to a hand thereof, 
respectively. Also, the single continuous metal core is arranged 
between the molding spaces of the mold members. Then, the core 
is firmly held at a central portion thereof by the fixing means 
25 formed on the mating surfaces of the mold members. Such 

construction permits the core to be firmly supported in the 
molding spaces, to thereby be stationarily held at a 
predetermined position therein during the molding operation while 
permitting the mold to be simplified in structure. Thus, the 
30 mold of the present invention provides arms for an elastic doll 
in each of which the core is appropriately embedded and which 
exhibit stable quality. Also, the molded arms are each solid and 
free from a cavity and give the same touch as that of a leg 
member having the core embedded therein, to thereby be prevented 
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from giving a user an abnormal or strange feeling or impression. 

In one embodiment of the present invention, the fixing 
means for fixing the metal core may be constituted by the grooves 
formed on the mold members. This merely requires processing of 
5 the mold, resulting in arrangement of any additional member being 
eliminated, leading to a reduction in manufacturing cost thereof. 
The metal core received in the grooves is fixed at at least three 
points, resulting in it being firmly supported in the grooves. 

Further, one embodiment of the present invention is so 
10 configured that the metal core is temporarily held on the fixed 

mold member using the temporary holding means. This facilitates 
? ioininq of the movable mold member to the fixed mold member in a 
SI superposed manner. 

H Moreover, one embodiment of the present invention permits 

a 

iM the molded article to be forced out of the molding spaces 

O 

J* together with the metal core, so that removal of the molded 
5 article from the mold may be facilitated. 

Z XL* 

. 

i" 
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